A review is given of scores on various cognitive measures, comparing groups of ethnic Dutch and non-Western immigrants using a large number of datasets.
INTRODUCTION
and work proficiency (Salgado, Anderson, Moscoso, Bertua, & de Fruyt, 2003; Schmidt & Hunter, 1998) ; therefore, differences in g may account for differences between groups in these outcomes. Since the mean level of g, educational achievement, and work proficiency are important determinants of the speed of integration, diminishing group differences may have large consequences for groups of low-scoring non-Western immigrants. In order to find out whether this is actually taking place, a detailed description is given below of the situation in the Netherlands.
Group differences between non-Western immigrants and Dutch
There are many different immigrant groups in Europe, whereby a distinction is usually made between Western and non-Western immigrants. This paper focuses on non-Western immigrants in the Netherlands; they can be characterized by a substantial cultural distance; a lower position on the labor market and in educational settings; or both. A special group of interest is the one with mixed parents, that is one Dutch parent and one of non-Western origin; this group will be referred to as the 'mixed' group.
In recent decades growing numbers of non-Western immigrants have become part of the Dutch population, in 1999 making up 11% of the total population of about 16 million (Centraal Bureau voor de Statistiek, 2000) . The largest groups come from Turkey, Morocco, the Netherlands Antilles, Surinam, and Indonesia. A special group of Indonesians is formed by second-and third-generation Moluccans, predominantly the offspring of soldiers of the Royal Dutch-Indies Army and their families who came to the Netherlands in the 1950s after the independence of the former Dutch colony, Indonesia. Immigrant children from Turkey, Morocco, the Netherlands Antilles, Surinam, and the Indonesian Moluccans islands show below average educational achievement and the unemployment rate of adult immigrants is more than double the percentage of the Dutch; only Indonesians, with the exception of the Moluccans, are not in a clearly disadvantaged position. These findings may have a lower mean level of cognitive capacities as a possible cause. This was confirmed by early studies on cognitive tests of immigrant children that yielded very low mean scores (de Jong & van Batenburg, 1984; Resing, Bleichrodt, & Drenth, 1986) . The initial viewpoint of a disadvantage because of strong cultural bias in tests has now been refuted by about 30 studies (see te Nijenhuis & van der Flier, 1999 , for a review of all studies up to 1999; see also Helms-Lorenz, unpublished doctoral dissertation; te Nijenhuis, 2001; van den Berg, 2001 ). Therefore, currently there is consensus among testing experts on the small effects of bias on the total test score, and the resulting small underestimate of g.
The effect of language bias
When comparing test scores of people who do not have a desirable level of proficiency in the target language and bilinguals (i.e. most immigrants) with test scores of native speakers, a distinction is usually made between verbal and nonverbal tests. Subtests with a substantial verbal component measure to an undesirable extent Dutch-language proficiency and underestimate the level of g of the tested non-native speakers. The more limited their proficiency in Dutch, the larger the underestimate. Using a mixture of culture-loaded and culture-reduced tests, te Nijenhuis and van der Flier (2003) found that the highly verbal subtest Vocabulary of the GATB is so strongly biased that it depresses the score on Vocabulary with 0.92 SD, leading to an underestimate of g based on GATB IQ by as much as 1.8 IQ points due to this single biased subtest alone, whereas the other seven subtests combined show only very little bias and only underestimate g based on GATB IQ by 1.5 IQ points. So, the eight subtests of the GATB combined underestimate g based on GATB IQ with 1.8 þ 1.5 ¼ 3.3 IQ points, or 0.22 SD. However, one should not forget that subtests with a strong verbal component usually constitute only a small part of a test battery; due to the use of sum scores the strong bias in tests with a verbal component becomes diluted. Moreover, looking at the effect of length of residence in the Netherlands on the scores on various intelligence tests shows the influence of language proficiency. Tests without a verbal component show small to negligible correlations with length of residence, tests with a verbal component show moderate correlations, and language proficiency tests show large correlations (see te Nijenhuis & van der Flier, 1999; van den Berg, 2001, p. 37) . All these findings regarding the clear but modest role of language bias are in line with findings of language bias when testing Hispanics who do not have a desirable level of proficiency in the target language or are bilingual (Lopez, 1997; Pennock-Román, 1992 ).
Prediction of longer-term criteria
With concern to short-term criteria, there are no strong indications for different relationships between test scores and assessment of the quality of work and school results for immigrants and ethnic Dutch (te Nijenhuis & van der Flier, 1999 ; see van den Berg, 2001) . How does IQ predict longer-term criteria? There are no studies into differential prediction using longer-term criteria; however, studies on over-advising using longer-term criteria are informative. When immigrant and Dutch children are matched according to their scores on school achievement or intelligence tests, the immigrant children are advised to attend higher levels of secondary education. A general finding is that several years later over-advised immigrant students have considerably higher risks of repeating classes and dropping out of school (de Jong, 1987; Driessen, 1991; Koeslag & Dronkers, 1994; Veen & Robijns, 1994) . In an extensive study Tesser, Merens, and van Praag (1999) show considerable group differences in mean school marks in secondary education, whereby the weakest students are predominantly immigrant. When those weak students leave school, they usually end up in jobs in line with an educational level that is one level below that of the school left. It may very well be that at primary school many of the weak immigrant students in the Tesser et al. study were recommended secondary education that was one educational level higher than that advised to their Dutch classmates with a similar IQ score. This strongly suggests that the job level of over-advised immigrants is approximately at the same level as that of their Dutch classmates with comparable IQ scores in primary school. Although all of these empirical studies on overadvising are methodologically not as solid as studies on differential prediction, they suggest that for the various groups the relationships between test scores and longer-term criteria of school achievement are not greatly different.
Research question
The mean level of g, educational achievement, and work proficiency are important determinants of the speed of integration. Te Nijenhuis and van der Flier (2001) show in their review of the mean IQ of immigrants in the Netherlands that it is lower than the Dutch mean and that the IQs of the second-generation immigrants are rising, but do not give a detailed specification of the rise. In the meantime, several new studies have been published, including a few large-scale ones. Little research has been carried out on generational differences in educational achievement and no reviews of generational differences in work proficiency exist. The central question addressed in this study is whether cognitive group differences are diminishing over time. Cook and Campbell (1979) describe models whereby research results can be generalized to other persons, settings, and times. Because random sampling for representativeness is very difficult, they opt for a series of smaller studies with haphazard samples, which they refer to as deliberate sampling for heterogeneity. The idea is to obtain heterogeneous samples of persons, settings, and times, so as to probe the robustness of a particular finding over a wide range of possible moderating factors. We give a review of Dutch studies in which data on g, work proficiency, and school achievement of groups of immigrants and Dutch were reported; only methodologically sound studies were included. Heterogeneous samples can vary from nationally representative to non-representative haphazard samples. Representativeness does not only refer to national representativeness, but also to local representativeness, for example when representative random samples are drawn from one city or region. Data of a complete, specific population are more interesting than data of incomplete, specific populations.
METHOD
The original studies do not always report on the immigrant history, so generation sometimes had to be estimated. Adopted children were classified as first generation, because they were born outside the Netherlands. Three out of four young adult immigrants from Turkey and Morocco marry a partner from the country of origin; as these children are born in the Netherlands and grow up there, they were classified as second generation.
All methods to calculate effect sizes begin with the mean difference between two groups' test scores, and then standardize that difference by dividing it by a relevant measure of dispersion in the scores. The preferred measure of dispersion is usually the Nweighted average of the two groups' SDs. However, in our study the preferred way of computing effect sizes was dividing the difference between the mean score of the ethnic Dutch and the mean score of the immigrants by the SD of the Dutch. This method has two advantages: (i) this SD is not influenced by language bias, and (ii) the standardized differences derived by this method are comparable across studies, because the denominator does not fluctuate with the Ns and SDs for the particular minority groups in the sample, as would be the case when using the N-weighted average of the two groups (Gottfredson, submitted). In some of the samples no SDs of the Dutch were reported, so we used the SDs of the complete group (Dutch þ immigrants). As immigrant groups were usually smaller, the SD of the complete group would be quite similar to the SD of the ethnic Dutch. When the SDs of the Dutch or the complete group were not reported SDs had to be estimated in other ways; if so, this has been indicated in the tables. The resulting effect sizes of the intelligence tests were then, where appropriate, corrected for language bias, using a procedure described below.
Educational achievement
In the section on educational achievement the results of two large-scale Dutch studies are reported. Both studies used data that have been collected over several years. The first study concerns the so-called PRIMA studies (from PRIMAry school). Data from these studies were available for 1988, 1994, 1996, and 1998 and concern the educational achievement of second-(except for 1988), fourth-, sixth-, and eighth-grade students in Dutch primary schools. The samples are nationally representative, and for each grade and year data on more than 10 000 students have been collected (Tesser & Iedema, 2001) . In each grade two achievement tests were administered: in grade 2 the two tests Constructs and Arrangement, and in the other grades the two tests Language and Numerical Ability. The Constructs test appeals to the mastery of constructs such as 'many', 'few', 'before', 'behind', 'here', and 'there'. Children need these constructs not only for reading, but also for calculating. The Arrangement test contains questions that deal with classifying, seriation, comparing, and counting. Children need these skills to understand numbers and for calculation. The Language test measures achievement in reading comprehension, spelling, and vocabulary. The Numerical Ability test measures achievement in various arithmetic operations as well as insight in dealing with numbers.
The second study concerns the Primary-School Leaving Test of the National Institute for Educational Measurement (CITO). This test is administered each year to 80 000-100 000 students in the last year of primary school, which is more than half of the total population of last-year students. The Primary-School Leaving Test measures school achievement, and is used to determine the most appropriate type and level of secondary education. The test consists of the three subtests Language, Math, and Information Processing, all having the same number of items. Raw scores are transformed to standard scores with a range of 500-550 and an SD of 10. Each year new test items are constructed, and standard scores from different years are made equivalent by using anchor tests. , 1989 (Uiterwijk, 1994 , and 1997 CITO collected information on the ethnicity of the students. Data on ethnicity were known for about 70% of the students in all three years; the score distributions of these subsamples were representative for the total samples. Because of the great number of Dutch students, random samples of about 5000 students were used in the analyses. The score distributions of these samples were representative of all Dutch students. For the non-Dutch students all data were included in the analyses.
Work proficiency
Studies concerning differences in work performance and job-related training results are generally based on complete, specific populations or haphazardly collected samples. An exception is the study by Dagevos (2001a) dealing with in-company promotions of employed workers. This study was based on a nationally representative sample of immigrant households in the Netherlands and a comparable (not representative) sample of majority group households. Indirect evidence for diminishing differences in work performance can be found in studies concerning unemployment and job level. These studies are typically based on large nationally representative samples using data collected by (or the under the responsibility of ) the Central Bureau of Statistics (EBB 1990 (EBB -2000 , the Institute for Sociological-Economic Research, the Social and Cultural Plan Office (SPVA '91, '94, '98) , and the Inspectorate of Work (Spijkerman, 2000) . To make effect sizes for percentages (unemployed, etc.) comparable to the effect sizes for continuous variables, the standard normal curve was used to translate the percentages into z scores, from which the gap in z scores could be derived.
g Most studies report a total IQ score, all individual subtests being weighed equally; several studies use a g score, where subtests with the highest cognitive complexity are weighed most strongly. Additionally, data were used from studies that did not use a whole test battery, but measured only one or a few narrow mental abilities.
When comparing group scores on various tests, one should be aware of several psychometric traps (Jensen, 1980) . Cognitive tests differ in their g loadings; when groups differ in their mean level of g, it is therefore unlikely that the group differences on all subtests of a battery are equally large (Jensen, 1985 (Jensen, , 1998 . So, when interpreting group differences these differences in g loadings of subtest have to be taken into account. The total score of a classic IQ battery correlates about 0.95 with the g score obtained from the same battery (Jensen, 1998, p. 90) . The individual subtests of an IQ battery correlate substantially lower than 0.95 with the total score; their g loadedness is therefore lower than 0.95. Of the tests that measure narrow mental abilities only Raven's Progressive Matrices has an exceptionally high g loading. So, tests of narrow mental abilities and subtests of a battery reflect g only partially; therefore, one would expect smaller group differences than on a test battery. Based on the empirical work of Carroll (1993) , the g loadings of tests of narrow mental abilities will be estimated, and used to estimate group differences in g. Carroll (1993, p. 597, Table 15 .5) reports the average loadings of first-order factors on third-order g factors. These values will be taken as estimates of the g loadings of the tests in our review. Subsequently, the mean difference in test score between immigrants and native Dutch, expressed in SDs, will be multiplied by the factor 1/g, resulting in an estimate of the group difference in g. Tests with a substantial verbal component measure both g and Dutch language proficiency for many immigrants, so the correction method described above needs to be combined with a correction for language bias, which is described below. Apart from g, tests also measure one or more second-order factors, which may reflect group differences. These will influence to a certain extent the estimates in SDs. The g loading of a composite of two tests was computed using the formula given by Jensen (1998, p. 104) .
As mentioned above, mean IQ scores may be underestimates of g as a result of language bias. To our knowledge, there is no procedure for a language bias correction, so we made an attempt to develop such a procedure. We made estimations of the biasing effects, based on two studies from te Nijenhuis and van der Flier (1997 van der Flier ( , 2003 , who used GATB data on first-generation immigrants. Te Nijenhuis and van der Flier (2003) estimate the biasing effects for Turks and Moroccans to be about three IQ points; no estimates were given for Surinamese or Antilleans. However, from te Nijenhuis and van der Flier (1997) a measure of bias can be constructed by looking at the differences in scores between two subtests with equal g loadings, namely Vocabulary and Arithmetic Reason, the first of which is sensitive to language bias. For Surinamese the scores on the two tests are practically the same, and the difference for Antilleans (0.27 SD) is about one-third of the difference for Turks (0.72 SD). This confirms the absence of language bias for Surinamese and the strong bias for Turks, and suggests a substantial bias for Antilleans.
In order to assign corrections to each data point a few decisions had to be made. Concerning first-generation immigrants, we decided not to correct for bias with samples of Surinamese and to apply a correction for Antilleans of one IQ point (0.07 SD), and for Turks and Moroccans of three IQ points (0.20 SD) for test batteries that resemble broad, classical test batteries such as the GATB. No corrections were applied to nonverbal tests batteries or nonverbal single tests. When only one test with a substantial verbal component was used, a correction of 0.92 SD was applied for Turks and Moroccans, the estimated amount of language bias in the GATB subtest Vocabulary (te Nijenhuis & van der Flier, 2003 ) and a correction of 0.92 SD/3 for Antilleans (see above). With concern to samples of second-generation immigrants, corrections were only applied for young children with Turkish and Moroccan parents, who tend to grow up in a non-Dutch-speaking environment; Helms-Lorenz (unpublished doctoral dissertation, ch. 3) reports amounts of test bias for this group that are comparable to the bias reported for first-generation young children. For samples that consisted of a mix of first-and second-generation immigrants, a value was taken that was between the value for the first generation and the value for the second generation.
As there are no data on test bias for groups of Indonesians from the Moluccans and South-East Asians, we made no corrections for these groups. How to deal with samples that combine persons from various groups? When the four largest disadvantaged immigrant groups are combined into one group it is made up of 30% Turks, 25% Moroccans, 34% Surinamese, and 11% Antilleans (Centraal Bureau voor de Statistiek, 1996) . So, we reasoned that samples of Surinamese and Antilleans would be most likely made up of 25% of Antilleans, leading to a correction of 0.02 SD for samples of firstgeneration Surinamese and Antilleans. For the samples classified as various, the value of the overall correction for bias was computed by multiplying the percentage of the disadvantaged immigrant population for a group with the value of the correction for that specific group and then summing the products. For instance, for a group of various young children of the first generation, the correction for bias was computed as 55% of 0.20 SD for the young Turks and Moroccans þ 34% of 0.00 SD for the Surinamese þ 11% of 0.07 SD for the Antilleans ¼ 0.12 SD. For a sample of both young and older children it was assumed that 50% were young children and 50% were older children. Again, for samples that consisted of a mix of first-and second-generation immigrants, a value was taken that was between the value for the first generation and the value for the second generation. The study of Verhaeghe et al. (2002) was based on both Dutch and Belgian children, and as no Belgian bias research has been published we decided to base the corrections for language bias on the Dutch findings. The Verbal Reasoning test of the Verouden, Ross, Stet, and Scheele (1987) study was corrected using the formula 55% of 0.92 SD (T.þM.) þ 34% of 0.00 SD (S.) þ 11% of 0.92 SD/3 (Ant.), leading to a value of 0.54 SD for the correction. Even more fine-grained corrections for bias might have been applied, but considering that the effect sizes of the corrections were mostly small or very small, more fine-grained corrections would differ by only a few hundredths of an SD from the present corrections, so we deemed them unnecessary. So, for all studies we report an empirically established effect size and for a number of studies with samples that empirically have shown sensivitivy to language bias or samples that are comparable to them we also report an effect size that is corrected for language bias; together they put the effect sizes of groups with and without a desirable level of proficiency in the target language on a common metric. Table 1 gives a review of the most common corrections.
RESULTS
Results are given for educational achievement, work proficiency, and g. Tables 2-4 list the studies in chronological order, but the text has its own dynamics, so the descriptions of the studies in the text are not always chronological.
Educational achievement
The first part of Table 2 shows the data of the PRIMA studies. The effect sizes for the verbally loaded subtests Constructs and Language are in the ranges of, respectively, 1.35-1.65 for Turks (median value 1.49); 1.06-1.61 for Moroccans (median value 1.19); 0.55-0.92 for Surinamese (median value 0.67); 0.85-1.22 for Antilleans (median value 0.98); and 0.15-0.37 for the mixed group (median value 0.24). The effect sizes for the subtests Arrangement and Numerical Ability are in the ranges of, respectively, 0.55-0.99 for Turks (median value 0.80); 0.64-1.09 for Moroccans (median value 0.82); 0.54-0.85 for Surinamese (median value 0.63); 0.63-1.15 for Antilleans (median value 0.94); and 0.15-0.38 for the mixed group (median value 0.23). So, on all measures, all immigrant groups score lower than the Dutch. Turks, Moroccans, Surinamese, and Antilleans score substantially lower that the Dutch, but the mix group scores only a quarter of an SD lower. For the immigrant students from the four largest groups Surinamese systematically outscore Turks, Moroccans, and Antilleans on all tests. On the language tests Antilleans outscore Turks and Moroccans, but on the numerical tests Turks and Moroccans generally outscore Antilleans. Looking at the profile of verbal test scores and numerical test scores the Surinamese and Antillean groups have roughly the same scores in comparison with the mean of the Dutch. However, for the Turkish and Moroccan groups the scores on the verbal tests are much lower than the scores on the numerical tests, indicating a strong influence of proficiency in Dutch. Over a decade, the differences have been remarkably consistent for the early grades, but have become smaller for grade 8: the scores improve with about a third of a standard deviation for 11-12 year olds. The scores of the mixed group have remained quite steadily one quarter of a standard deviation below the mean of the Dutch.
The second part of Table 2 shows the data on the Primary-School Leaving Test of the National Institute for Educational Measurement (CITO) for 11-12 year olds. As already reported by de Jong (1987) these immigrant children tend to have levels of educational achievement that resemble those of ethnic Dutch children that are 1 or 2 years younger. The Surinamese/Antillean group shows the smallest differences. The differences in mean scores between Dutch and immigrant students in 1987 and 1989 are the same. In 1997 these differences had become about 0.15 SD smaller. The effect The data refer to immigrants from both the 1st and the 2nd generation. Ns refer to the immigrant groups. Effect sizes: Dutch mean minus immigrant group mean, and divided by SD of total reference sample; ES med ¼ median effect size. These values are not corrected for language bias.
size for the difference between Dutch and immigrant groups in 1997 still was about one standard deviation.
Work proficiency
Studies concerning differences in work performance and job-related training results are summarized in Table 3 . Van Rooijen (1992) compared the job performance of all new Based on information about their background a distinction was made within the group of immigrants between Turks/Moroccans and Surinamese/Antilleans, and also between first-and second-generation immigrants. The immigrant group was rated substantially lower than the majority group. The largest difference was found for language proficiency (0.69 SD). For the total score on a behavioral observation scale covering the various performance aspects the difference was 0.43 SD. Differences in total scores were larger for Turks/Moroccans than for Surinamese/Antilleans (effect sizes of 0.31 and 0.22, respectively) and larger for first-generation immigrants than for second-generation immigrants (effect sizes of 0.31 and 0.26, respectively). In a study by Dagevos (2001b) based on a large representative sample of immigrant households in the Netherlands and a comparable (not-representative) sample of majority group households a comparison was made between the percentages of internal promotions of employed workers. Percentages were lower for the immigrant groups. Effect sizes vary from 0.13 for Surinamese to 0.48 for Turks.
There are no data available that allow strong conclusions with respect to diminishing group differences over time in work performance between immigrants and majority group members. Indirect evidence can, however, be found in studies concerning unemployment and job level. The results are summarized in Table 4 . Longitudinal comparisons over time will be discussed first, followed by comparisons between first-and second-generation immigrants.
Based on very large samples from the Central Bureau of Statistics (EBB 1990 ) Dagevos (2001b gives an overview of unemployment rates and percentages of workers with low-level jobs in the various immigrant groups in the period of 1990-1999/2000 . Differences in unemployment rates between immigrants and majority group members are strongly diminishing. Effect sizes in 2000 appear to be 30-50% lower than in 1990. Differences in percentages of workers with low-level jobs are also diminishing; however, the decrease in effect sizes is not very strong. Two studies by Dagevos (1996 Dagevos ( , 2001b , based on data from representative samples of households, allow us to compare differences Ns refer to the the immigrant group sample sizes. Effect size: majority group mean minus immigrant group mean, divided by majority group SD. For percentages, difference between corresponding z scores under the normal curve. Effect sizes to the left and the right of the / symbol correspond to the labels to the left and the right of the / symbol in the variable column. Assignment to first or second generation based on description in original study. When no clear descriptions were available, generation was estimated. Generation 1/2 means testees from both the 1st and the 2nd generation. Generation 1 or 2 means testees from the 1st and the 2nd generation, respectively. *Estimated sample sizes. To combine the results of these subgroups we had to go back to the original SPVA 1998 data.
in mean job level between immigrants and majority group members in 1991 and 1998. Inspection of effect sizes does not reveal an overall trend in the direction of smaller differences in 1998. An independent study by Spijkerman (2000) , based on a representative national sample of the work force (n ¼ 41 083) and carried out by the Inspectorate of Work, shows an effect size for the difference in job level between immigrants and majority group members in 1998 that is comparable to the effect size in the Dagevos studies. Information about changes in unemployment rate and mean job level between first-and second-generation immigrants is provided in studies by Dagevos and Veenman (1996) and Tesser et al. (1999) . Both studies are based on nationally representative samples of households. Unemployment rates for second-generation immigrants are closer to those of the majority group. This effect is strongest for the Antilleans (0.78 and 0.07, respectively, for the first and the second generation). With regard to mean job level there is a clear improvement for all second-generation immigrants. The decrease in effect sizes in comparison with first-generation immigrants is about one-third of a standard deviation. The mean job level of second-generation Antilleans is even similar to that of the majority group. In a fourth study, on the WISC III, by Verhaeghe et al. (2002) , an attempt was made to use a sample that was representative for the combined Dutch and Flemish population. The information Verhaeghe et al. supply is limited, but suggests an attempt was made to have a nationally representative sample of immigrants as well. The sampling procedure employed appears to have been suboptimal, and may have led to a small underestimate of g (Tellegen, 2002) . As there are no signs that the flaws in the sampling procedure affect the immigrants and the majority group differently and as we use a difference score in the present study, the Verhaeghe et al. study yields useful information.
With concern to tests for narrow mental abilities, Tesser et al. (1999) used data from a national cohort study on primary education. Due to the careful sampling and the large numbers (N ¼ 49 085), it is a good approximation of a nationally representative sample for both ethnic Dutch and immigrant children. Children of, respectively, 8, 10, and 12 years took a nonverbal cognitive test, consisting of two parts: a test of Spatial Relations (g v ) with an estimated g loading of 0.40, and a test of Induction (g fl ) with an estimated g loading of 0.57. Assuming that the sum score measures g more reliably than the two individual subtests (Nunnally, 1978; Lubinski & Dawis, 1992) , we computed the g loading of the sum score using the formula reported by Jensen (1998, pp. 103/104) , leading to a value of 0.63.
Local representativeness was achieved in the study of de Jong and van Batenburg (1984) , in which random representative samples were drawn from all primary schools in the city of Rotterdam.
For these six carefully designed studies of representative samples mentioned above Table 5 shows that for the first-generation sample the effect sizes range from, respectively, 0.93 to 1.50 for Turks and Moroccans (weighted average 1.28), and 0.93 to 1.07 for Surinamese and Antilleans (weighted average 1.00). South-East Asians' ES is þ0.62 SD, meaning they score higher. For the combination of first-and second-generation samples, the effect sizes range from, respectively, 0.60 to 1.16 for Turks and Moroccans (weighted average 0.85), and 0.21 to 0.70 for Surinamese and Antilleans (weighted average 0.51). For the second-generation samples, the effect sizes range from, respectively, 0.69 to 1.23 for Turks and Moroccans (weighted average 0.83), and 0.75 to 0.89 for Surinamese and Antilleans (weighted average 0.77). The ES is 0.63 for the various group and 0.08 for the mixed group. For the second-and third-generation sample of Moluccans, the effect size is 0.40.
A comparison of the weighted averages from the first and the second generation reveals that the group differences are clearly diminishing over time for Turks and Moroccans and for the Surinamese and Antilleans. The means of the samples that include both first-and second-generation immigrants appear to contradict this finding, because these means are not in between the means of the first-and second-generation samples used in the other studies. However, the means of the samples that include both first-and second-generation immigrants are completely based on small samples using the nonverbal SON-R. Of the six nationally and locally representative studies only Resing et al./te Nijenhuis et al. has sample sizes that are quite large and includes both first-and second-generation children, making it the study most convincingly showing diminishing group differences. So, it is concluded, based on the findings from six nationally and locally representative samples, that immigrants'g increases over time.
Complete, specific populations
With concern to test batteries, te Nijenhuis and van der Flier (1997) compared the test results of all the immigrant job applicants of the Dutch Railways and regional bus companies between 1988 and 1992 with those of a random representative sample of all Dutch applicants over the same period of time. Te Nijenhuis and van der Flier (2000) present results of a study among all the immigrant trainee truck drivers in an organization with offices throughout the country, matched with the same number of Dutch trainee truck drivers. Van Rooijen (1992) used the data of all immigrant streetcar drivers in Amsterdam and a random sample of all their ethnic Dutch colleagues. Snijders et al. (1988) tested the entire Dutch population of deaf children within a specific age range. It is remarkable that of this population 18% were immigrant children. Table 5 shows that for the first-generation sample the effect sizes range from, respectively, 1.23 to 1.66 for Turks and Moroccans (weighted average 1.39), and 1.05 to 1.10 for Surinamese and Antilleans (weighted average 1.08). The effect size is 0.87 for the various group. For the combination of first-and second-generation samples, the effect size is 0.89 for Turks and Moroccans and 0.67 for Surinamese and Antilleans.
The effect sizes are much smaller for the sample including second-generation immigrants. However, of the studies using complete, specific populations all firstgeneration scores are on the broad, classical GATB, and all 1/2-generation scores are on the nonverbal SON-R, thereby possibly exaggerating the diminishment of scores over time. Still, when taking the difference between broad and nonverbal batteries into account, there is a clear improvement in g for the second generation. So, the group differences are diminishing over time. These findings are in line with the findings from studies using representative samples. Are cognitive differences between groups diminishing? Ns refer to the immigrant group sample sizes. With concern to test type, a broad test battery is a classical test battery that measures several second-order abilities and includes at least one verbal subtest. Effect sizes: Dutch mean minus immigrant group mean, and divided by Dutch SD. Effect sizes for tests of one or two narrow mental abilities: extrapolation to g ¼ 1.00. For procedure of estimating g loadings and group differences in g, see text. Estimated g loadings of tests, respectively, combination of Spatial Relations and Induction tests (Tesser et al., 1999) ,
63; Verbal Reasoning measures Induction, g ¼ 0.57 (Verouden, Ross, Stet, & Scheele, 1987) . ES adj ¼ effect size adjusted for language bias. See text for details. Higher scores for immigrants have the prefix ' þ ', lower scores for immigrants have no prefix.
Assignment to first or second generation based on description in original study. When no clear descriptions were available, generation was estimated. See text for details. Generation 1/2 means testees from both the 1st and the 2nd generation. *Dataset from Resing et al. (1986) reanalysed by te Nijenhuis et al. (in press).
y Snijders et al. (1988) : data on deaf children; differences in mean between deaf majority group children and deaf immigrant children.
z The sample of Tellegen et al. (1998) consisted of 76 per cent second-generation children. § Tesser et al. (1999) : numbers within each age group were highly comparable, so the effect sizes were averaged over the three age groups. { Effect sizes are not reported in the te Nijenhuis and van der Flier (1997) study, but were computed by the first author. **Van Leest and Dutman (1995) used the Police Intelligence Test, a measure of general intelligence. Group differences are not reported, but were described by van Leest as about a standard deviation (personal communication with the first author).
yy Means and SDs were not reported in the article, but were supplied by van de Vijfeijken to the first author. (2001) did not report means and did not split up their immigrant sample into generations, but these data were supplied by the authors. Additional, more recent data were added to the data used in the two published studies.
Haphazardly collected samples
With concern to test batteries, the remaining studies (Helms-Lorenz, unpublished doctoral dissertation/Helms-Lorenz et al., 2003; Hessels, unpublished doctoral dissertation; Stams et al., 2000; van de Vijver et al., 1993; van den Berg & Bleichrodt, 2000 /van den Berg, 2001 van Leest & Dutman, 1995) clearly used haphazard sampling. Helms-Lorenz, Hessels, and van de Vijver et al. used samples of primary-school children that were at hand. Though in Helms-Lorenz (unpublished doctoral dissertation) only data on second-generation immigrant children are reported, the dataset also includes firstgeneration children. In this paper we report on both. The sample by van den Berg and Bleichrodt of job applicants resembles that of the previous section on complete, specific samples, the difference being that the specific population was not completely sampled. These authors supplied additional, more recent data, that were added to the data used in the two published studies. An interesting point in this large dataset is that there are data on the age first-generation immigrants came to the Netherlands. Those who came before the age of 7 (n ¼ 168) scored 0.49 SD lower and those that came after the age of 7 (n ¼ 757) scored 1.20 SD lower than the Dutch. So, the younger the age of entry into the Netherlands, the higher the IQ score. Van Leest and Dutman (1995) studied immigrant trainee police officers which were not directly compared with ethnic Dutch in the same training program. Group differences are not reported, but were described by van Leest as approximately one standard deviation (personal communication with the first author). Stams et al. (2000) studied 7-year-old non-European adopted children. With concern to tests for narrow mental abilities, van de Vijfeijken and Vedder (2000) studied the Draw-A-Man test with 7-and 8-year-old children. The immigrant children in the van de Vijfeijken and Vedder study scored 0.16-0.58 SD higher than the Dutch children. This is the only study in which Turkish and Moroccan (N ¼ 56) children outscore Dutch children (N ¼ 53). However, in a study performed in the Caribbean using the same test van de Vijfeijken, Vedder, and Kook (1997) found that Netherlands Antillean children scored lower than Dutch children. Harrison and Schock (1994) argue that the test is not a good measure of intelligence, and according to Jensen (1980) the test cannot be used as a culture-fair test, because it is sensitive to cultural influences. We therefore left these findings out when estimating effect sizes per generation.
In an unpublished report, Verouden et al. (1987) reported two studies carried out among the inhabitants of Amsterdam. The first study used large samples of applicants for the position of ticket collector in public transport and used a Verbal Reasoning test (g loading of 0.57), on which first-generation immigrants scored 2.02 SD lower, and a Number Completion test (g loading of 0.51), on which they scored 1.02 SD lower. The second study used a variety of tests, but since groups of high-scoring immigrants and low-scoring immigrants were combined, none of these data are reported here. Table 5 shows that for the first-generation sample the effect sizes range from, respectively, 0.64 to 1.62 for Turks and Moroccans (weighted average 0.96), 0.74 to 1.49 for Surinamese and Antilleans (weighted average 1.27), 1.02 to 1.62 for the various group (weighted average 1.14), and 0.17 to 0.35 for the mixed group (weighted average 0.29). The ES is þ1.00 for South-East Asians, meaning higher scores. For the combination of first-and second-generation samples, the effect sizes range from 1.18 to 1.27 for Turks and Moroccans (weighted average 1.22). For the second-generation samples, the effect sizes range from, respectively, 0.52 to 1.23 for Turks and Moroccans (weighted average 0.77), 0.46 to 0.64 for Surinamese and Antilleans (weighted average 0.55), 0.38 to 0.70 for the various group (weighted average 0.41), and þ0.13 (meaning higher scores) to 0.86 for the mixed group (weighted average 0.05).
When comparing the second generation with the first generation all second-generation groups clearly show smaller effect sizes. For the combination of first-and secondgeneration Turkish and Moroccan samples, the data show a different trend. This might, however, be explained by the fact that of Hessels' (unpublished doctoral dissertation) test battery four out of six tests are highly g loaded. The best support for diminishing group differences is found in studies where groups differ only with regard to generation, respectively, van de Vijver et al. (1993) , Helms-Lorenz et al. (2003) , and van den Berg (2001) . So, these data show that the group differences in g are diminishing over time, thereby replicating the findings from the methodologically most sound studies.
Summarizing all studies of nationally and locally representative samples, of complete, specific populations, and of haphazardly collected samples, using effect sizes corrected for language bias, per generation the weighted averages computed on all studies are for the Turks and Moroccans 1.29(1), 1.14(1/2), and 0.83(2), for the Surinamese and Antilleans 1.06(1), 0.60(1/2), and 0.77(2), for the various group 1.13(1) and 0.47(2), for the South-East Asians þ0.67 higher, for the mixed group 0.29(1) and 0.08(2); and for the Moluccans 0.40 (2/3). These data again show that group differences in g are diminishing over time.
DISCUSSION
The central question addressed in this study is whether cognitive group differences are diminishing over time. The data show substantial improvements for g, a remarkable stability of educational differences for younger children, and a clear improvement in educational achievement at the end of primary school. There are no direct data on intergenerational improvements in work proficiency, but indirect data appear suggestive of a trend of temporarily closing gaps.
Educational achievement
Differences in educational achievement between immigrant and majority group children are generally between one-half and one and a half standard deviations, except for the mixed group, for which the differences are smaller. The PRIMA studies show that the effect sizes on numerical tests are smaller than on tests with a high verbal loading, particularly for the Turks and Moroccans. As familiarity with the Dutch language is higher for Surinamese and Antilleans, these results show the strong influence of proficiency in Dutch on achievement test scores.
The effect sizes on the Primary-School Leaving Test are in between the effect sizes of the verbal and numerical subtests of the PRIMA studies, because the Primary SchoolLeaving Test contains both elements. Over a 10 year period the group differences have remained stable in the lower grades, but for grade 8 the achievement scores have improved by about a third of a standard deviation. The CITO studies, carried out in grade 8, also show a decrease of 0.15 SD between 1987 and 1997. So, these two independent, largescale studies both show a clear, substantial improvement in educational achievement for immigrant children at the end of primary school.
Differences in work performance and job-related training results between immigrants and majority group members are generally about a quarter to half a standard deviation, with larger differences for language-related performance aspects. For Turks and Moroccans the differences are larger than for Surinamese and Antilleans. The reported data clearly showed that group differences diminished over time with concern to unemployment rates and mean job level. However, the data from the last study were collected in a time of economic boom and labour shortage. It would be interesting to see whether the findings can be generalized to a period of less prosperity. g It is clear that for certain groups the average IQ scores or test scores are underestimates of g due to low proficiency in the language of the test and were therefore corrected for bias. The samples in the reported studies are heterogeneous (Cook & Campbell, 1979) in that they employ nationally or locally representative samples, complete, specific samples, and haphazard samples. However, the findings with regard to effect sizes for specific generations are highly consistent. They show that there is a clear rise in the mean level of phenotypic g. Group differences in IQ scores and levels of g cannot be generalized to other generations. Apart from these increases in g, an intergenerational increase in Dutch language proficiency for most groups is also clear. Both improve the speed of integration in Dutch society.
When we set the mean IQ of the Dutch at 100, a rough estimate of the mean level of g of first-generation Turkish and Moroccan immigrants is 81; and of first-generation Surinamese and Antillean immigrants it is 84. No empirical data were available for Indonesians, so their mean level of g could not be estimated.
For the second-generation Turks and Moroccans a rough estimate of g would be 88, and for the second-generation immigrants from the Netherlands Antilles and Surinam it would be 88 also. A rough estimate of g for the second-and third-generation Indonesians from the Moluccans is 94. The scores of the mixed group (one Dutch and one immigrant parent) are just a little below the Dutch scores, leading to an estimate of g of 99. South-East Asians score much better than the Dutch, but the samples are small, precluding strong conclusions. However, high scores of South-East Asians (Chinese, Japanese, Vietnamese, and Koreans) are well established in other studies (Lynn, 1983) , so we conservatively estimate the g of South-East Asians in the Netherlands at 105, thereby giving less weight to the small-scale Dutch samples reported in this study and more weight to the large-scale international studies.
Limitations of our study
IQ tests are vehicles for g measurement that differ in their ability to measure the construct of g. It should not be forgotten that measures of IQ correlate about 0.95 with the battery's own g factor, but not with 'true' g. We could not estimate the true g of the sum scores of the intelligence batteries in the individual studies reported in this paper because to the best of our knowledge there are no studies reporting correlations between all the sum scores from the various test batteries. Jensen (1998, p. 91) , however, estimates that IQ tests typically load 0.8-0.9 on true g. When we assume that the sum scores of the various intelligence batteries have roughly comparable true g loadings, this would mean that the group differences computed in the present paper underestimate group differences in true g by roughly 15%.
Decreasing effect sizes are not necessarily due to a score improvement of immigrant groups over time. Essentially, decreasing group differences only mean that group differences between Dutch and ethnic groups are decreasing. However, there are no signs in the literature of dropping cognitive scores for Dutch children or adults, which increases the plausibility of our conclusions.
Comparison with US findings
Our findings do not show the same pattern as US findings concerning Black/White and Hispanic/White differences. With concern to educational achievement, the mean scores of Black children have risen substantially during the 1970s and the 1980s, in contrast to the achievements of White children. The gains were not restricted to Blacks-Hispanics showed similar rises, albeit not as spectacular. However, the earlier narrowing stopped during the 1980s and started to widen again during the 1990s (Grissmer, Flanagan, & Williamson, 1998; Grissmer, Williamson, Kirby, & Berends, 1998; Hedges & Nowell, 1998) . With concern to g, it has been suggested that Black/White differences may be diminishing (Thorndike, Hagen, & Sattler, 1986; Vincent, 1991) . Lynn (1998) , however, finds no support for diminishing group differences and Jensen (1998) and Neisser et al. (1996) conclude that there is no convincing evidence that group differences are diminishing. Ceci, Rosenblum, and Kumpf (1998, p. 292 ) therefore state that ' . . . the racial gap has stubbornly held at 1 SD as long as records have been kept'. We conclude that in the Netherlands the diminishment of group differences in educational achievement is smaller and less general than the substantial diminishment in the US during the 1970s and 1980s, yet it is accompanied by clearly diminishing group differences in g, and that this closing of the gap in g does not take place in the US.
Consequences for the integration of immigrants
Apart from other causes, such as a substantially lower level of education, the low level of knowledge of Dutch culture, the limited proficiency in Dutch, and discrimination, the low mean level of g of immigrants is a clear and important factor that accounts for their lower social-economic status. This conclusion seems justified, because scores on tests of g are the best predictors of educational achievement (Jensen, 1980; Neisser et al., 1996) and work proficiency (Schmidt & Hunter, 1998) and because tests seem to predict short-term and long-term criteria about equally well for both Dutch and immigrants (te Nijenhuis & van der Flier, 1999; see Tesser et al., 1999) . It also is clear that an intergenerational increase in Dutch language proficiency has taken place for most groups, which also enhances integration. Additional research will be needed to determine what factors cause the strongest impediment and how they are related in terms of cause and effect.
The rise in level of g over time most likely indicates that the socio-economic possibilities are improving for this group, but their low mean level of g still is a handicap for programs aimed at the integration of immigrants into Western society. It remains to be seen whether new generations of immigrants will gain a position on the labour market that is comparable to that of the Dutch. In this respect, the Indonesians from the Moluccans form an interesting group. Although the status of the small group of third-generation Moluccans on the Dutch labour market is better than that of Surinamese, Antilleans, Turks, and Moroccans, it still has remained behind the status of the ethnic Dutch (Veen & Robijns, 1994) ; their estimated mean IQ of 94 (based on one small sample), which is substantially below the Dutch mean, might play a role here.
The substantial increase in g over generations is not fully reflected in increasing school achievement. A possible cause may be the increase in the number of so called 'black schools'-schools in which minorities are concentrated. The average teacher in this kind of school is relatively young and inexperienced, and not specially trained for the kind of education these pupils require. Moreover, black schools experience great difficulties in filling vacancies, leading to large numbers of lessons not given or not given in a proper way. This leads to an accumulation of social, psychological, and educational problems (de Jong, 1989; Westerbeek, unpublished doctoral dissertation) .
Selective migration as a cause of group differences Our conclusion that most immigrant groups have a lower mean level of g than the mean of the Dutch, South-East Asians have a mean level of g that is higher, and that the mixed group has a mean level of g that is virtually identical to that of the Dutch is in line with the finding that group differences in phenotypic g are rather the rule than the exception. The reasons for these group differences in mean intelligence still remain unclear, but for certain groups one plausible cause is selective migration. The 1960s and 1970s saw recruitment of workers that came predominantly from the least developed parts of Turkey (Anatolia) and Morocco (Rif mountains) to do unskilled work, and many of these workers had not finished primary school, leading to large-scale functional illiteracy. Lynn and Vanhanen (2002) estimate Turkish IQ at 90, based on the standardization sample (N ¼ 2277) of Raven's Standard Progressive Matrices by Sahin and Duzen (1994) , and this value is much higher than our estimate for first-generation Turkish immigrants of 81. So, these findings strongly suggests that these Turkish immigrants were not representative of their home countries, which may also be true for Moroccan immigrants.
With concern to Surinamese, the findings are not suggestive of strong selective migration: after the independence of the Dutch colony Surinam, more than half of the population went to the Netherlands, resulting in more Surinamese living in the Netherlands than in Surinam itself. With regard to Netherlands Antilleans, there is proof of selective migration: in the 1960s the Antilleans that went to the Netherlands were predominantly from a small group consisting of outstanding students in secondary education visiting Dutch universities, leading to an average educational level of Antilleans that was higher than that of the Dutch; however, later on many Antilleans with low educational credentials emigrated (Martens & Verweij, 1997) .
Indonesians from the Moluccans living in the Netherlands are virtually all soldiers or are from soldier families, and these soldiers were not so much selected on g, but more strongly on physical capacities. The estimated mean IQ of 94 (based on one sample of N ¼ 84) for Indonesians from the Moluccans is quite close to the estimated value of 89 reported for all of the Indonesian islands by Lynn and Vanhanen (2002, p. 208) , and this value is not suggestive of strong selective migration. Taking the problems with Moluccans' integration into consideration, one might hypothesize a slightly lower level of g. With concern to the other immigrants from Indonesia, after the Dutch Indies became independent, a large group of those Indonesians working in the Dutch colonial administration-so most likely those with above average education-went to the Netherlands. Also, many of them spoke Dutch fluently, which indicates that many of them went to elite, Dutch-language schools. Moreover, a large group consisted of the offspring from mixed Dutch-Indonesian marriages, and the findings in this study show that this group has a mean level of g that is almost the same of that of the Dutch. All this shows that the immigrants were not representative of their native country. Combined with the fact that Lynn and Vanhanen estimate Indonesian IQ at 89, a plausible conclusion is that the mean IQ of Indonesian immigrants is quite close to the Dutch mean.
With concern to the mixed group, the immigrant partners of Dutch women have been educated better than average for their ethnic group, so they are not representative of their group. The majority of the children from this group have Dutch mothers and hence are being raised according to Dutch norms and have learned Dutch as their mother tongue. Also, the divorce rate among ethnically mixed families is much higher, which means that many children have been raised by their Dutch mother alone.
In the Stams et al. (2000) study, the adopted Korean children score one SD higher than the Dutch average. Frydman and Lynn (1989) report that adopted Korean children score two-thirds of an SD higher than the Belgian average. Also, while Lynn and Vanhanen (2002) estimate IQ in Colombia at 89 and in India at 81, the Colombian and Srilankese adoptees in Stams et al. (2000) score substantially above the Dutch mean. It may be that Western adoptive parents choose the most intelligent and healthy from among the children that are put up for adoption, leading to adopted children not being representative of the populations in their native countries.
Possible causes of improvements in mean level of g
One of the most fascinating findings from recent intelligence research is the fact that over generations test scores have gone up, better known as the Flynn effect (Flynn, 1984 (Flynn, , 1987 . Jensen (1998) suggests that a part of the intergenerational score gains is genuine-people have become cleverer-and that a part is hollow-higher IQ scores that are not reflected in higher real-life problem solving ability. However, in the US the non-genetic factors that are hypothesized to cause the Flynn effect have not narrowed the Black/White IQ gap. With concern to the Netherlands, in a comparison of first-and second-generation immigrants using the WISC, van de Vijver et al. (1993) report that the scores on the verbal tests are 9.8 IQ points higher and that the scores on the performal tests are 12.6 IQ points higher for the second generation. These stronger improvements on the non-verbal tests are in line with the pattern that is consistently found in the work of Flynn. It may be that the factors causing the Flynn effect have not narrowed the IQ gap between groups of Blacks and Whites growing up in the same country, because they had an equally strong influence on each group; however, the gap in g between the Dutch and immigrants from underdeveloped countries and their descendants has clearly narrowed and this might possibly be caused by the same factors exerting stronger effects on the immigrants than on the Dutch.
Research shows that apart from educational factors such as years of education (Ceci, 1991; Jensen, 1998 ) environmental variables of a biological nature in particular influence g. Established biological influences on g are (i) amount of vitamins and minerals in nutrition (Benton & Roberts, 1988) , (ii) amount of animal protein in nutrition (Wachs et al., 1996) , (iii) the presence of iodine in nutrition (Bleichrodt & Born, 1994) , (iv) the presence of parasitic worms in the body (Watkins & Pollitt, 1997) , (v) a high prevalence of consanguineous marriages (Bashi, 1977; Teebi & Farag, 1997) . All these educational and biological factors probably impede the first generation of immigrants, born and raised in developing countries, more than the second generation, growing up in post-industrial societies.
